Advances in Applied Mathematics BZF #2453 &, 2023, 12(11), 4708-4716 Hans X
Published Online November 2023 in Hans. https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2023.1211464

EFLight GBMIERI A= RiT 8
=R E TN

ﬂi%’ Fﬁ:\"gﬁ%’ D‘]‘%’)L;[)']’ %%4%’ éﬁﬁ*
VLB SRR, fe AR

ks HiH: 20234F10A21H; FHAHEM: 20234F11A14H; KA H: 2023411 421H

H E

7= T R SR E TR B E A A SRR T . TR P N R KR RERRELEN. AT
FERAFF TR E RS, 2RI HEEE, RAZE T LightGBM IR BUEER ™ T RE TR
WA, FIMNERRITSEOAM, F3HEirmiY, RENRE LKMAPER0.3541%; MABRRE
HizAbRE /158 . Bt/5 FILightGBMEBIRLTN G = A 8- M . BRI A TR RRE. FBT4
WEREEREE, RRoVKERERE, BAEBRANIERE XNSEME.

XA

ITRFERIW, #4845, LightGBM

Product Order Demand Forecast
Based on LightGBM Model

Yuxiao Zhao, Siyu Chen, Kaizhen Ye, Fengwei Shi, Xiuling Jin"

Colledge of Mathematics and Data Science, Minjiang University, Fuzhou Fujian

Received: Oct. 21%, 2023; accepted: Nov. 14", 2023; published: Nov. 21, 2023

Abstract

Product order demand forecasting is a key step in managing enterprise supply chain. It is neces-
sary to accurately predict the customer’s demand for the product. In order to address the demand
forecasting challenge for different products, this article leverages vendor data extensively and
employs an ensemble algorithm based on LightGBM to build a predictive model for product order
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quantities. Mesh exploration was used for parameter tuning and 3-fold target coding. The MAPE
on the final test set was 0.3541%. The fitting effect is good and the generalization ability is strong.
Finally, LightGBM model is used to forecast the monthly order demand of each region and category
in the next three months. It is helpful to the effective allocation of enterprise resources and im-
prove the profit efficiency of enterprises, and has great practical significance and reference value.
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Figure 1. LightGBM modeling steps
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Table 1. Descriptive data analysis table
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Figure 2. Line chart of holiday product demand in 2018
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Figure 3. Demand proportion diagram by season
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Table 2. LightGBM parameter list
% 2. LightGBM &%

ZHATR ZHE SR PR FE bR
YRS St IR [3,15] 8
TRFEAEH [1000,30000] 20000
e /N R A [1,8] 5
AR B B Ak 40 BES [5,255] 205 AUC: 91.42%
vt MAPE: 0.3541%
FEACRFER [0,2,2,0.1] 1 Time:1m21ls
L1 IEMftk 24 [0,1] 0.1
2SR [0.005,0.1] 0.05
3 B /N 25 B [1,91] 76

DOI: 10.12677/aam.2023.1211464 4713 IR Esid


https://doi.org/10.12677/aam.2023.1211464

AR S BT 00 I £E 20 R AEAE ST, AUC 4 91.42%, 1R45iT 1.0, SESLEXTLL, &Kk
1 MAPE = 7.118%, /> MAPE & 0.0012%, ~“F-#J MAPE A& 0.3541%, MK 4 FA] UG H R 2 54k
SIMEFERN, BRI A ZOR .

LGBM[EIYI; MK £

—— HXE
2500 —— FURME

2000

1500
I
&%

EE

1000

500

g I i I
* el od i AL B |k 3« “ i 1 ‘ &
i !ﬂ v 1 ,‘!?Ii W (‘I! -.i‘ i ! PR 0 ‘». ‘w_‘al" ~|| e I il .i Rl 1B
2018-09-01 2018-09-15  2018-10-01 2018-10-15 2018-11-01 2018-11-15  2018-12-01 2018-12-15

Figure 4. LightGBM fitting diagram
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Table 3. Comparison table of model prediction effect
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